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COMPLETE SPECIFICATION 
Plasticised Linear Aromatic Polyester Compositions 



We, The Gooovear Tire & Rubber 
Company, a oorporaiion organized unJcr ihc 
Law-s of ihc Siaic of Ohio, United States of 
America, with offices at 1144 E^si Market 
Street, AL'on, Ohio, United Slates of America, 
do hereby d^xlarc the invention; for which wc 
pray that a patent nuy be granted to us, and 
ihc method by which it is to be pcrforriKdj to 
bj particularly described in and by ihc fol- 
lowing siaicmcnt: — 

This invention relates to plasticizcd linear 
aronmic polyesters. 

Linear aromatic polyesiers in the i^olid state 
at room temperature are normally liard, lough 
maierials. Because of ihcir hardiiess and gen- 
eral inflcxibiliiy these polyesters arc consider- 
ably limited in their applications and fir.d their 
chief uiilit\' in thin films or fibers wherein 
their inherent hardness and inflexibility are 
compensated for by the thinness of the pel- 
licles or fibers. The addition of p!asiicizers to 
cr}'stalli2ab!c pv^lynvrs increases their rate of 
crystallization and it has been found that manv 
of the materials that are commonly used as 
plasiicizers for poKircrs such as the xinyl 
resins increase the rate of cr\'st3llizaiion of the 
L'near aromatic polyesters to such an extent 
that they carmot be incorporated into the 
crystalline polyesters. An extremely rapid rate 
of cr^'siallization is undesirable because usually 
the polym^er must be worked or stretched or 
cold-drawn while it is in the amorphous state 
in order to have the produa acquire certain 
desired physical charaaeristics. In addition 
to affecting ihe rate of crystallizaiion, many 
of the materials that arc ordinarily used as 
plasiicizers for other pohmers arc not com- 
patible with the linear aromatic polyester resins 
and when incorporated in such a lesin separate 
out leaving the resin- in its original unplasd- 
cized state. 

It is an object of this invention to prov ide 
improved linear aromatic polyester composi- 
tions. It is another objca to provide novel 
plasiidzcd linear aromatic polyester composi- 
tions. It is another objea to provide polyester 
compositions having improved flow and pro- 
[Pfict 3s. 6d.] 



ccssing properties. OiJier objects will appear 
heremalter as the description of this inven- 
tion proceeds. 

The plasiicizers of the invention can be 
incorporated in the polyester by various means. 
For example, the plasticizer can be added to 
a solution of ilic polymer in a suitable soh-ent, 
and ihe solvent can then be evaporated leav- 
mg the polymer homogeneously mixed with 
the plasticizer. In die case of polyesters hav- 
ing a lew melting point and a low crvstalliza- 
iion rate the plasticizer can be incorporated 
mjc the polyester by mixing the materials in 
a Banbury internal mixer or on a iwo-roU mill 
In the case of copolycsicrs havii:g high nxili- 
mg points and rapid crystallization rates the 
plasticizer can be suiubly incorporated in the 
polyester by heating the plasticizer and mix- 
ing It while hot with hot molten polvestcr as 
describ:d in our co-pending application No 
16S3/56 (Serial No. 805,588), 

The praaice of the invention is illustrated 
by the following examples, in which the pro- 
portions of the copolymer constituents are 
given as mol per cent. 

Example 1 
Ten grams of a 60—40 ethylene terc> 
phthalate - ethylene isophthalate copolymer 
were blend ;:d with 2.0 grams of methyl 
phthalyl ethyl glycollate by mixing in a test 
tube at 17 r C. The resulting mLxturc was 
then passed through a small mill a number of 
times to assure uniform blending, and was 
molded at 177' C into a fihn. The molded 
film from this composition u-as dear and far 
more flexible than a control sample to which 
no plasticizer had been added. 



Example 2 
Ten grams of a 60—40 ethylene tere- 
phihalate - ethylene isophthalate copolyester 
were plasiicized with 2,0 grams of ethyl 
phihalyl ethyl glycollate in the manner de- 
scribed in Example 1. The molded film from 
this composition was far moie flexible than 
the control sample. 
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Example 3 
I CD grams uf a 60 41) *.fK, i . 

wore niixcd unh 2 trams of bu.vJ H Iv. 

LsAu pk 1. liio molded film fro,,, thk com 
J^on was .norc flexible .ha„" 

10 ; "''■■fs suitable for use in thi\ 

10 nvenuon arc Aosc esters in which ih^aW 
K-s^dues have respccuvdy the gencx^ fo^SSh 



and 
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clafs TrhL'"-'' ^"'""^P'^"^ of Sirs Of 

aromatic po v*^^ ^ 7" " ^'^^ 
cular wei^t'fSSers^f '.f!l 

Polvcs.ers havL/^ ^•'^'•"^ i^osc 

v«t composed of a 6^J^ ^ 

phenol aSTnlwolS^e ^Lr'"'' -^^ 
COS IV Ls us<*H -» o "^^"^^^^^ Intrinsic \is- 

^ calculated usin- the rCSI ^ 

equation: " B.IW.-jx^ extrapoJation 



N-1/4- 



«hich [.;], intrinsic viscosi^', is the Umit 



as 



O 
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Viscosity of solution 



Viscosity of soh-cnt 
The term aromanc polyester " uWer 



Sir to^mS^, TS^^ ^'^^ 

of hydroxy acids ^h' a^^^^^StS 
cthoxy) ix-,uoic add, paraH^<h5;^,' 
b.nzo|c ae.d, mid paraKbaa4jSr^.y"eSv 
J^^nzoK aod. Further examples arJ ^^lySS 
domed from the condensation of diSS 
aS?i 45'nh' ^«d, isopSc 

»^^Slx»S^ 

cihjlc ie fil.vcoJ, trimeihylcnc dycd^^rT 

hurdler examples arc FK)lycstcre derived ft^ 
diiiydroxy aromatic coinwfunds sudTas hvrf^ 
qumone and a dicarbo^yl c aSf SmS^k 

SSr can t- ; ^'"y^ ^ phenyl 

Class. The mvent.on has panicular utility S 
its arphcat,on to polymeric ethyle^^r^ 
phtha^ate and ethylene terephthaLte - 
phthalate copolymers, «peci^ly ^ 
Poljmers in which die ethwSel-^Z^f ?^ 
J-ts comprise from 90 to^'i"^ r^r^.'^:? 

S^%oJf "^""ftions, geiierally il^ 

- ^>-''ght of phthalate esti plasticizCT 
based on the polyester, is sufficient Th™ 
fered range of plasticizer is ^ 
b>' weight of die polyester ™ «> W ^ 

"ic highly CT>'stalline, rapidly cry-stalUzal^ 

irom the polyesters having slo^w rates «f 
aystalhzat,on can be used for ^-i^ <SSigJ 
and extruded or cast films which are S 
P=^^kagi"g applications. ^SelS 
an also be used for such apphcatiSnTw 

ana in insea screening. 
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Vi'hilc certain rcprcM-niaiivc embodiments 
and details have bevn shown for the nurpoic 
of illmiraung Uw invcniion, it will be 
appaient to those skilled in this an that 
^•anous changes and nwdifications may be 
niadc therein witJiout dcpaning from the 
s<»pc of the invention, as defined in the 
appended dairas. 

WHAT WE CLAIM IS:- 
.1. A composition comprising a linear 
aromatjc polyester plasUckcd wth a phihalatc 
ester in which the alcohol residues have 
rcspccavcly ihe general formuJa 



ihyl phthalyl 



and 



— R' 



m v.'hich R and R» are radicals selected froni 
Uic group consisting of aJkyl radicals contain- 
ing from one to four carbon atoms, rhcnvl. 
tolyl xylyl, benzyl and tctrahvdrofurfuAl 
radicals. 

2. A conipodiion according to Cbim I 
whid) the phuhalaic ester is meihvl phihalv 
ethyl gl3'cx>llatc. 

3- A composition according to aaira 1 ii 



in 



which the phihalatc 
«-ihyl glyoollatc. 

•1. A composition accordiiig to Qaim 1 in 

whth'^.K**"'^!"?" according to Claim 1 in 
bu'.^'glj^lat'"'^'^ '^"^ ''"'^^ P'^^^y^ 
6 A composition according to Claim 1 in 
^^hich the phthalatc ester plasUcizer S^cscS 
in amount of from 5 lo 60;;; of the wSrf 
Ihe linear aromatic polyester. 

7. A composition according to any of 
Qaims 1 to 6 in which the linear aroiiiatic 
polyester is a polyester derived from toe- 
pnihahc acid and/or isophihalic acid. 

8. A composition according to Claim 7 in 
wjiicli the linear aromatic polyester is volv- 
mcnc ethylene tercphthalate. , 

9 A compcKition according to Claim 7 in 
Which Lhe linear aromatic tX)]>-cstcr is a co- 
polyestcr of ethylene tercphthalate and ethyl- 
ene isophthalatc in which the ethylene terc- 
phthalate units comprises from 90 to 40 mole 
percent of the sum of the ethylene terc- 
phthalate and ethylene isophthalate units 

aromatic polyester plastidsed 
wth a phthalatc ester substaniiaUy in aocord- 
anoc with any of the foregoing examples 
MARKS & CLERK. 



• 'c^pi^'liri'^.^r.i^:--'^^' ^°"''-> ^'<^-2> from Which 



